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9CHAPTER V 
The biology, ecology and the of Mukene, Rastrineobola 
argentea in Lakes victoria, Kyoga and Nabugabo. 
S.B. 
Introduction 
Rastrineobola argentea, local name.s Mukene (Uganda) Omena 
(Kenya) and Dagaa (Tanzania) occurs in Victoria, Kyoga and 
Nabugabo (Greenwood 1966). Until the decline of the native fishes 
especially the haplochromines, R. argentea was of little economic 
importance to the fisheries of these lakes. The stocks of this 
species have now increased and commercial catches on Lake Victoria 
account for over 30%. 
Fishing for R. argentea is currently still restricted to 
inshore areas and within the fringing islands of Lake Victoria. 
This fishery is not yet established on Lakes Kyoga and Nabugabo 
although the species is quite abundant in these lakes (Proude 
1963). On moonless nights, kerosene pressure lamps are exposed on 
the lake to attract the fishes. These fishes are then fished out 
using fine meshed seine, lampara or lift nets. The fishes are 
processed by sundrying before being bagged for sale. The bulk of 
the catch is for direct human consumption while excess is used as 
an additive to animal feeds. 
In addition to its importance as a source of food to both man 
and the domestic animals, R. argentea is also an importantlink in 
the webs of the lakes in which it occurs. The species is an 
important prey to the Nile perch in these lakes. It forms a link 
between the lower trophic groups and zooplankton) and the 
higher groups, the predatory f ish species. This role has become 
particularly important with the decline of the haplochromines which 
once performed this role. 
Because it has only recently emerged as an important fish 
species in the three lakes, R. argentea remained among the 
least studied fish species. Earlier scientific information on the 
species has been scanty and only mentioned in passing Greenwood 
(1966). Corbet (1961) states that Engraulicypris argenteus (R. 
argentea) feeds on zooplankton and probably produces planktonic 
eggs. Okedi (1973) gives the breeding period as June, July, August 
and September and that its fecundity is very low. More recently 
Wanink (1988) found that R. argentea occurs in the surface waters 
during the dark (at night) but during daylight hours the species is 
found near the bottom. 
The present study was conceived as a support study to the Nile 
perch Project 3-P-86-0l37, aimed at providing relevant information 
that could be useful towards a fuller understanding of the Nile 
perch niloticus as a predator to this and the 
ecological role the main fish species within these lakes play,' 
especially after the decline of most native fish species of these 
lakes. 
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I Objectives 
1. to study the basic biology and ecology of R. argenteaI with emphasis on the food and feeding, breeding seasonality, fecundity and maturity of the species. 
I 
2. to determine growth and population characteristics of R. 
argentea and an estimation of biomass of the species. 
I 
3. to make an appraisal of the Mukene artisanal fishery on Lake 
Victoria in order to determine exploitation rates, gears and 
their effects on the stocks of both R. argentea and the 
associated fish species caught as by-catch products of the 
fishing operations. 
I 
4. to generate information on the role which the species plays 
in the ecological interactions with other species (especially 
the Nile perch) occurring in the same waterbodies. 
5. recommend measures for the management of the Mukene fishery. 
II study areas, materials and methods Specimens of R. argentea were obtained from Lakes Victoria, 
Kyoga and Nabugabo, 1. On Lake Victor ia samples wereI collected from Napoleon Gulf and Pilkington Bay while on Lake Kyoga 
I 
the specimens were collected near Bukungu fish landing. On Lake 
Nabugabo, Bale fish landing was sampled. Both experimental fishing 
and commercial catch samples were the main methods of fish 
I 
collection from Lake Victor ia. From Lakes Kyoga and Nabugabo 
experimental fishing was the only method of sample collection. 
A fine-mesh seine net (10mm stretched) measuring 30 m long and 
1.5 m deep was used at the beginning the study for experimental 
I 
fishing in Napoleon Gulf (Tech. Rep. The same net was used 
on Lake Kyoga throughout this study. A smaller meshed (5mm) seine 
net measuring 20 m long and 1.5 m deep was later introduced for 
I 
sample collection on Lake Victoria and the same net was operated on 
Lake Nabugabo. A trawl net, codend 19mm was operated in Napoleon 
Gulf from a research trawler M.V. Mputa and specimens of R. 
argentea picked out from the main catch of L. niloticu5 caught in 
this gear. Artisanal Mukene fishermen based at Lingira Island and 
operating in Pilkington Bay and at Kikondo and operating inI Napoleon Gulf used a 5mm meshed lampara ("boat seine") net. These 
I 
nets measured between 70-100 m long and 6 m deep. They were 
operated off beach by casting them round lighted kerosene pressure 
lamps which had been exposed on rafts to attract Mukene to their 
lights. 
I 
All the Mukene caught in the experimental gears were 
immediately preserved in formaldehyde solution for later 
analysis. the commercial fishermen, a random sample about 
500g was taken and also preserved. Lake Nabugabo was sampled 
bi-monthly starting from August 1991 while Lakes Victoria and Kyoga
I
 were sampled monthly.
 
I 
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stages as in Bagenal and Braum 1970. The guts were then removed 
and the adjacent connective tissue and fat cleared. 
Each gut was divided into two sections namely the fore gut 
I 
(the proper) and the hind gut (the intestine) for food 
analysis. For each section, the degree of fullness was determined 
described as Full, Three quarters, half, one quarter, less than one 
quarter and Empty. Points were respectively awarded 16, 8, 4, 2, 
1 and 0 points. The sections were opened and the contents therein 
spilled on a microscope slide. Under a binocular microscope,I different prey items were sorted, identified and their relative 
I 
guant it i es est i mated by eye. These wer e then converted to 
points and points from length classes pooled. Mean food quantities 
were then calculated for each prey item over the twenty four hour 
cycle and monthly. 
I 
Preserved specimen caught in the early seventies and kept in 
UFFRO museum were also taken and subjected to the above analysis. 
Catches of Mukene from the artisanal fishermen based at Lingira 
I 
were recorded from Masese fishlanding while data on effort was 
taken by interviewing fishermen at the fishing village. 
Length frequency data, for catches from both Pilkington Bay 
I 
and Napoleon Gulf was analysed by the Compleat ELEFAN software 
package of Gayanilo et. al. (1989). 
On a bi-monthly basis, Lake Albert, the original habitat of 
the Nile perch and Nile tilapia, was also sampled. From this lake 
(at Butiaba) samples of small pelagic fish species, the probable 
alternative to R. argentea on Lake Victor ia Alestes nurse, wereI obtained for a comparative study with R. argentea in Lakes 
I 
Victoria, Kyoga and Nabugabo where the predator is not endemic. 
Samples of Barilius nilaticus and Neabala bredai the closest 
relatives of R. argentea in the other three lakes were obtained. 
These samples have however, not been analysed but are stored for 
later analysis. 
I Results 
I Food and Feeding Juveniles of R. argentea (less than 30 mm SL) feed exclusive 
I 
on zooplankton; copepods and early instars of chironomid larvae. 
These fishes feed mainly during daylight hours. Most guts of 
specimen caught at night contained food. Adults on the other hand 
feed both during daylight and night. (copepods) are 
eaten during daylight hours while insect larvae and pupae (mainly 
chironomids and chaoborids) are preyed upon at night. Most feedingI occurs during daylight;­
I
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feeding regime of the species. At night when visibility poor, 
the small zooplankton is not eaten. The larger insect larvae/pupae 
are therefore easier to capture especially in the presence of the 
light from fishermen's lamps. The distribution of these prey 
species also influences the feeding regime of R. argentea. Insect 
larvae occur in mud during daytime and emerge into the water column 
at night. They are thus not available to R. argentea during 
daylight hours. Zooplankton are known to perform diel vertical 
migrations. Adult R. argentea also stay near the surface at night 
and migrate towards the bottom during the day (Wanink 1988). Adult 
R. argentea therefore seem to have zooplankton available 
throughout. The juveniles being too small do not feed on insect 
larvae and since zooplankton is less visible at night, are unable 
to feed at this time. 
Parasitized adult R. argentea which stay in the surface waters 
and inshore (Wanink op. cit.) feed mainly on insect larvae. During 
daytime when chaoborids and chironomids are not available these 
fishes feed on other aquatic insects mainly adult coryxids, 
ephemeropteran nymphs and tricopteran larvae. 
Breeding 
R. argentea breeds throughout the year in the three lakes. 
Peaks in breeding activities were however, observed to occur mainly 
in the dry months of the year. Two peaks occurred, the major one 
in December-January in all the lakes a minor one which varied 
from lake to lake. On Lakes Victoria and Nabugabo this second peak 
occurred in August while on Lake Kyoga it was observed in May-June. 
Fry of R. argentea show peak abundance in January and 
September. Juveniles and sub-adult specimens however enter the 
commercial fishery in April-May and September, October and 
November. These cohorts enter the fishery eight months after being 
spawned. The April-May cohort would have been spawned in August 
while the September- October one in December-January breeding 
peaks. Modal length classes of R. argentea from the commercial 
fishery showed definite growth trends increasing from a mid-class 
length of 25 mm SL to 40 mm, in eight months and 48, twelve months 
after being spawned. 
Maturity 
Size at first maturity of R. argentea from Lake Victoria was 
at the beginning of the study established at 42 and 44 mm SL for 
males and females respectively (Wandera 1988). With increased 
predation and fishing pressure on the species these values have 
decreased to 41 and 42 mmm SL respectively. At 47 mm SL all 
specimens of R. argentea would then be mature but this has also 
dropped to 45 mm S.L. An analysis of the present length frequency 
data on the compleat ELEFAN program of Gayanilo et al. Show that 
the growth parameters of R. argentea in Lake Victoria have changed 
to L 54.0 K 1.75 as compared to 64.5 and 0.92 in 1988 (Tech. 
Report 1989) .. These parameters and the above information would 
thus imply that in Lake Victoria R. argentea spawned in August and 
IDecember to January is recruited into the fishery after eight 
months in April May and September October respectively matures at 
43 mm SL in Ten months and ready to breed after one complete year. 
While these current values were also recored for the species 
on Lake Nabugabo, the Lake Kyoga stocks show maturity at a much 
smaller size. The experimental gear used in sampling Lake Kyoga 
could not retain enough juvenile R. argentea to allow establishing 
size at first maturity of the species in this lake. R. argentea 
from Lake Kyoga grows to a much smaller adult size than in the 
other lakes. The largest speciemen recorded from this lake 
measured 50 mm SL with the largest modal class length (mid class 
length) at 44 mm SL. Specimens below 30 mm SL- were too few to 
allow establishment of 
as 30 mm SL were found 
size at 
mature. 
first maturity. Specimen as small 
The Fishery of R. argentea 
Commercial exploitation of R. argentea is most developed on 
Lake Victoria. Artisanal fishing for the species is just beginning 
on Lake Kyoga while on Lake Nabugabo R. argentea is not fished. 
Light fishing is the only method by R. argentea is caught. 
Fishing gears include beach seines, -lampara nets, lift nets and 
scoop nets all using small mesh sized mm stretched) nets. 
High demand for R. argentea has the last decade led to 
increased fishing pressure accompanied a reduction in the size 
of net mesh used. This has resulted into changes in the population 
structure of R. argentea from areas under exploitation. Prior to 
the establishment of the predatory Nile perch, Most specimens of R. 
argentea meausred more than 50 mm SL. This later dropped to a mean 
length of 47 after the establishment of both an artisanal fishery 
and the predator. With increased fishing pressure which was 
accompanied by a reduction in the mesh size of nets used, the mean 
size of R. argentea caught in 1992 measured 42 mm SL. This is 
close to the size at first maturity thus most fishes caught by the 
artisanal fishermen are immature. The greatest quantity of 
immature fishes harvested by the artisanal fishery occurs during 
the time when new cohorts enter th i s fishery in Apr i I-May and 
September-october (mean lengths and 37=38 mm SL 
respectively). Details of the effects of these gears on the stocks 
of R. argentea are given in Ogutu-Ohwayo et al (Chapter 8, this 
Report). Lake Victoria being a deeper and larger water body still 
has for development of this fishery. Most areas of the 
lake especially the deeper open waters are at the moment free from 
exploitation. with proper management measures the fishery can be 
sustained over a long period. Commercial exploitation of R. 
argentea in the shallower and smaller lakes Kyoga and Nabugabo 
should however be undertaken with caution.;-before more detailed 
research in these lakes is undert major commercial fish species of 
rthese lakes appR R. argentea as a source of food. Competition for 
R. argentea with the commercial fishery could very easily lead to 
the collapse of this fishery in the two lakes. 
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,
References 
Corbet, P.S. 1961. The food of non-cichlid fishes in the Lake 
Victoria basin, with remarks on their evo10ution and 
adaptation to lacustrine conditions. Proc. Zool. Soc. 
Lond.316: 11, 1-101. 
Gayani10, F.C., Jr., M. Soriano and D. Pauly, 1988. A draft guide 
to the compleat ELEFAN. Ic1arm software 65p. 
Greenwood, P.H., 1960. The fishes of Uganda. Uganda Soc. Kampala. 
1966. 
Okedi, J. 1973. Preliminary observations on Engraulicypris 
argenteus (Pellegrin) 1904 from Lake Victoria. EAFFRO annual 
report 1973: 39-42. 
Proude, P. D. 1963. Notes on light Fishing Experiments in Lake 
Kyoga. Fisheries Department, Entebbe. Mim. 
Wandera, S.B. 1988. The study of Rastrineobola argentea 
(Pellegrin) and its importance in the fisheries of Lake Kyoga 
and the Northern waters of Lake Victoria. Presented at the 
Annual Symposium of the Hydrobiological Society of Eastern 
Africa (HYSEA), Nairobi, Kenya, December, 1988. 
Wanink, J.H. 1988. Recent changes in the 
zooplanktivorous/insectivorous fish community of the Mwanza 
Gulf. HEST/TAFIRI report No. 45, Leiden, The Netherlands. 
